Geometry optimization has been performed using the Jaguar 8.0 pseudospectral program package using the well-established B3LYP hybrid density functional and the standard split valence polarized 6-31G*-D3 basis as implemented in Jaguar.
The correct nature of each stationary point (minima or transition state) has been checked by performing frequency calculations at the B3LYP/6-31G*-D3(dichloromethane) level of theory.
Thermal and entropic contributions to free energy (at 298.15 K) and zero-point energy have been obtained from these frequency calculations. In Jaguar, the translational partition function is computed for ideal gas standard conditions, corresponding to a pressure of 1 atmosphere at 298.15 K. For solution reactions, the standard condition is instead 1 mol/l. Accordingly, the free energy value computed in Jaguar was corrected by a concentration term, equal to RT ln (V_mol_gas_1atm / V_mol_1M), i.e. 1.89 kcal/mol at 298.15 K.
For the large reaction systems there are usually several local minima or saddle points corresponding to each intermediate or transition state. We have made a systematic attempt to locate all possible local minima and saddle points, with the data presented referring to the lowest energy form unless mentioned otherwise. All species have been fully geometry optimized, and the Cartesian coordinates are supplied.
It has to be mentioned that, in some cases, additional low imaginary frequencies (negative eigenvalues) were obtained. This, most probably, results from numerical errors due to the fact that calculations of vibrational frequencies in the presence of continuum solvent can only be done semi-numerically in Jaguar (numerical differentiation of analytical gradients). We thus have further confirmed the correct nature of all TSs by animating the normal mode of the (larger) imaginary frequency.
PhCHO
E(B3LYP-D3/6-31G*(dichloromethane)) = -345.58202839847 E(B3LYP-D3/6-311+G**(dichloromethane)) = -345.67900173549 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -345.501970
Number of imaginary frequencies: 0 
Z-Ylide (Re-shielding)
E(B3LYP-D3/6-31G*(dichloromethane)) = -884.05888389799 E(B3LYP-D3/6-311+G**(dichloromethane)) = -884.30432373979 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -883.721283
Z-Ylide (Si-shielding)
E(B3LYP-D3/6-31G*(dichloromethane)) = -884.05486148219 E(B3LYP-D3/6-311+G**(dichloromethane)) = -884.30114848302 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -883.718214
anti-(2S,3S)-TSadd
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.60991115648 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.94586536873 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -
syn-(2R,3S)-TSadd
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.62788596370 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.96383533691 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -1229.183719
Number of imaginary frequencies: 1 (-211.80) 
syn-(2R,3R)-TSadd
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.63368271840 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.96738708511 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -1229.188161
Number of imaginary frequencies: 1 (-42.32) 
syn-(2S,3R)-TSadd
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.62604962736 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.96116786361 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -1229.180327
Number of imaginary frequencies: 1 (-114.78) 
anti-(2S,3R)-TSadd
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.61507851980 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.95252247799 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -1229.170880
Number of imaginary frequencies: 1 (-192.33 
syn-(2S,3S)-Betaine
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.63365904187 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.97114088770 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -1229.186461
syn-(2R,3S)-Betaine
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.63074278585 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.96993774571 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -1229.185987
syn-(2R,3R)-Betaine
E(B3LYP-D3/6-31G*(dichloromethane)) = -1229.64146288472 E(B3LYP-D3/6-311+G**(dichloromethane)) = -1229.97766697531 Gtot(B3LYP-D3/6-31G*(dichloromethane)) = -1229.193229
